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Description 

[0001] The present invention relates generally to 
flatwork article feeding machines in commercial appli- 
cations, and more particularly, to an apparatus and 
method for transferring an article of laundry from a load- 
ing station to a pickup station where the article is 
engageable by a moving mechanism for spreading and 
feeding the article into an ironer, folder or other process- 
ing equipment. 

[0002] Typical spreader-feeder machines require 
an operator to locate two corners of a sheet and insert 
them into clamps. The clamps are then moved apart by 
one or more endless belts or cables to spread the sheet 
in preparation for being conveyed into an ironer or other 
processing equipment. 

[0003] US-A-5, 168,645 discloses a method and a 
machine for automatically handling a flat rectangular 
sheet, wherein the sheet is first grasped in an arbitrary 
location and dragged until the farthest corner is found 
and grasped by a gripper, the arbitrary location is further 
gripped until an adjacent or other corner is then grasped 
by another gripper. 

[0004] Attempts have been made to provide a 
spreader-feeder machine which does not require an 
operator to locate and manually clamp the corner por- 
tions of a sheet. For example, U.S. Patent No. 
4,031 ,639 to McCabe et al. discloses a spreader-feeder 
mechanism including a plurality of spreader belts which 
diverge to spread the sheet for placement on the feed 
conveyor. To load the sheet, an operator locates the 
leading edge of the sheet and places a center portion 
on the spreader belts. One disadvantage of this type of 
machine is the difficulty in keeping the leading edge of 
the sheet square with the feed conveyor. If the operator 
does not properly position the center portion of the 
sheet on the spreader belts, the sheet tends to spread 
unevenly. An advantage of the present invention over 
this arrangement is that it does not require as much 
operator accuracy in positioning the sheet. 
[0005] In accordance with the present invention, a 
transfer mechanism is provided to grip a leading edge 
portion of a flatwork article between leading corner por- 
tions thereof and move the article from a loading station 
to a pickup station. A positioning device is provided to 
locate a trailing edge portion of the article at the pickup 
station for engagement with a moving mechanism. In 
addition, a moving mechanism is provided for engaging 
the trailing edge portion of the article at the pickup sta- 
tion and moving the article to a desired location. 
[0006] An advantage of this invention is that it does 
not require the operator to locate one or two corner por- 
tions of the sheet and clamp the corner portion(s) to the 
moving mechanism or accurately place a leading edge 
on spreader belts. Instead, an operator need only locate 
a leading edge portion of the sheet for engagement with 
the transfer mechanism and the present invention auto- 
matically locates the trailing corner portions of the sheet 
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for pickup by the moving mechanism. 
[0007] The present invention will be best under- 
stood by reference to the following detailed description 
taken in conjunction with the accompanying drawings in 
5 which; 

FIGURE 1 is a perspective view of the present 
invention. 

FIGURE 2 is a front view of the invention shown 
w with various components removed for clarity. 

FIGURE 3 is a top view of the invention shown with 
various components removed for clarity. 
FIGURE 4 is a side view of the invention showing 
various components in cross -section. 
15 FIGURE 5 is a partial perspective view of the inven- 
tion showing a transfer mechanism, a moving 
mechanism, and upper and lower spreading mech- 
anisms. 

FIGURE 6 is an alternative embodiment of the 
20 invention showing a transfer apparatus, a moving 
mechanism, and upper and lower spreading mech- 
anisms. 

FIGURE 7 is a partial front view of the transfer 
apparatus shown in Figure 6. 
25 FIGURE 8 is a partial side view of the transfer 
apparatus shown in Figures 6 and 7. 
FIGURE 9 is a partial perspective view of the inven- 
tion showing initial placement of a leading edge 
portion of a sheet of laundry on a conveyor belt at a 
30 loading station. 

FIGURE 10 is a partial perspective view of the 
invention showing the sheet being transferred by 
the conveyor belt from the loading station to a 
pickup station. 

35 FIGURE 11 is a partial perspective view of the 
invention showing the sheet at the pickup station 
where a pair of holding rollers are holding trailing 
corner portions of the sheet and a pair of transfer 
clamps are engaging the trailing corner portions. 
40 FIGURE 12 is a partial perspective view of the 
invention showing the transfer clamps retracted to a 
spreading position where a pair of spreading 
clamps are engaging the trailing corner portions of 
the sheet. 

45 FIGURE 13 is a partial perspective view of the 
invention showing the spreading clamps spreading 
the sheet for subsequent placement on a feed con- 
veyor. 

so [0008] Referring to the drawings, Figures 1 -4 show 
a preferred embodiment of a transfer, spreader, and 
feeder apparatus indicated generally at 1 0. The appara- 
tus 10 includes a frame structure 12 having vertical side 
walls 14 with a horizontal top cross-member 16, front 

55 cross-member 18, and bottom cross-member 19 
extending therebetween. A feed conveyor 20 extends 
horizontally between the side walls 14 and behind the 
front cross-member 1 8. The feed conveyor 20 includes 
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a plurality of spaced apart, flexible endless belts 22 
* which extend around a front roller 24 and a rear roller 
26. The front roller 24 is preferably driven through an 
endless belt by a 1/2 HP (.374 KW) electric motor (not 
shown), and the rear roller 26 is an idler roller. The belts 
22 are driven in a direction such that the upper runs of 
the belts 22 move rearwardly and the lower runs move 
forward ly. When a sheet is fed onto the feed conveyor 
20, it is advanced rearwardly to a flatwork ironer and 
automatic folder (not shown). 

[0009] To spread a sheet for placement onto the 
feed conveyor 20, an upper spreader mechanism 28 is 
located above and in front of the feed conveyor 20. The 
spreader mechanism 28 includes an elongated endless 
member 30 extending horizontally between the side 
walls 14 of frame 12. The endless member 30 has front 
and rear legs 32 and 34 which are parallel to each other 
in a horizontal plane and extend around an idler pulley 
and a drive pulley (not shown). The pulleys are rotatably 
mounted to the exterior of the side walls 1 4 and the end- 
less member 30 extends through corresponding open- 
ings in the side walls 14. Preferably, the endless 
member 30 is in the form of a toothed belt, although 
other types of belts or chains can be used. The endless 
member 30 is driven through the drive pulley by a 3- 
phase AC squirrel cage motor with an inverter unit (not 
shown). An inverter unit of this type is manufactured by 
Mitsubishi Corp. and sold as part number FRZ-024- 
0.75K. Preferably, the motor is 1/3 HP (.249 KW) and 
the inverter is a 1 HP (.747 KW) unit. Alternatively, other 
means can be used to drive the endless member 30, 
such as an air motor, a DC motor, or a pneumatic cylin- 
der. 

[0010] To releasably grip and spread a sheet of 
laundry, a pair of clamps 36 and 38 are mounted to the 
endless member 30. In the illustrated embodiment, the 
left clamp 36 is fixedly attached to the front leg 32 and 
the right clamp 38 is fixedly attached to the rear leg 34 
of the endless member 30. However, the clamps 36 and 
38 can be coupled vice versa to the front leg 32 and rear 
leg 34. Thus, the inverter motor is adapted to move the 
endless member 30 in one direction to spread the 
clamps 36 and 38 apart and in an opposite direction to 
move the clamps toward each other. To guide the 
clamps 36 and 38 in a lateral direction, the clamps are 
movably connected to a horizontal guide bar 40 which is 
connected to the side walls 14 of frame 12. 
[0011] The structure of the clamps 36 and 38 is 
substantially identical and will be described with like 
numerals. The clamps 36 and 38 each include a front 
vertical plate 42 and a rear vertical plate 43 having a 
pair of spaced apart rollers 44 extending therebetween. 
The rollers 44 are configured to roll along the guide bar 
40 and support the clamps 36 and 38. To provide addi- 
tional guidance, a low friction member 46 extends rear- 
wardly from a top portion of the front plate 42 for slidable 
contact with a front side of the top cross-member. Simi- 
larly, a low friction member 47 extends forwardly from a 



top portion of the rear plate 43 for slidable contact with 
a rear side of the top cross-member 16. To grip oppos- 
ing top corner portions of a sheet of laundry, a pair of 
horizontal grippers 48 extend laterally inward from a 

5 lower portion of each front plate 42 in a conventional 
manner. Preferably, the grippers 48 are actuated by a 
double acting pneumatic cylinder (not shown) to rapidly 
and securely clamp the corner portions of the sheet 
between the grippers 48. While the spreader mecha- 

jo nism 28 including endless member 30 and clamps 36 
and 38 are illustrated for purposes of disclosure, it is 
contemplated that other spreading mechanisms having 
different constructions may be utilized within the scope 
of the invention. 

is [0012] Preferably, a lower spreader mechanism 50 
is provided to assist in spreading the sheet. The lower 
spreader mechanism 50 is positioned below the feed 
conveyor 20 and includes two pairs of endless flexible 
belts 52 and 54 which are driven by an inverter motor 

20 (not shown). The inverter motor for the lower spreader 
mechanism 50 is preferably the same type as the 
inverter motor for the upper spreader mechanism 28. 
The pairs of belts 52 and 54 extend laterally outward 
from the centerline of the feed conveyor 20 and are 

25 positioned forwardly of the conveyor 20 to receive a 
sheet therebetween. When the spreading clamps 36 
and 38 begin to move laterally apart, a lower portion of 
a sheet is placed between the lower belts 52 and 54 as 
will be described in more detail below. The sheet is then 

30 spread by the lower belts 52 and 54 at approximately 
the same rate as the spreading clamps 36 and 38. Pref- 
erably, the inverter motor for the belts 52 and 54 is 
adapted to move the belts in the opposite direction to 
return the sheet to the center position if a corner portion 

35 of the sheet is released during the spreading operation. 
[0013] To transfer a sheet of laundry from a pickup 
station forwardly of the conveyor 20 to a spreading sta- 
tion adjacent the conveyor, a moving mechanism 56 is 
provided. The moving mechanism 56 includes a pneu- 

40 matic cylinder 58 horizontally mounted to the frame 12 
in alignment with the centerline of the feed conveyor 20. 
The cylinder 58 is positioned over the feed conveyor 20 
and above a plane defined by the spreading clamp grip- 
pers 48. In addition, a horizontal bracket 60 is attached 

45 to the end of a piston rod 62 which extends outwardly 
from the cylinder 58. To releasably grip the corner por- 
tions of a sheet, a pair of transfer clamps 64 are 
attached to end portions of the bracket 60. The transfer 
clamps 64 each have a pair of grippers 66 which extend 

so horizontally forward from the piston rod 62. Preferably, 
the grippers 66 are actuated by a double acting pneu- 
matic cylinder (not shown) to rapidly and securely clamp 
the corner portions of the sheet between the grippers 
66. As will be discussed in more detail below, the cylin- 

55 der 58 is adapted to retract the transfer clamps 64 to a 
spreading position after the clamps have picked up the 
corner portions of a sheet. In the spreading position, the 
transfer clamp grippers 66 overlie the path of travel of 
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the spreading clamp grippers 48. Thus, the spreading 
clamp grippers 48 move underneath the transfer clamp 
grippers 66 to pick up respective corner portions of the 
sheet. The spreading clamps 36 and 38 then move lat- 
erally apart to spread the sheet. Alternatively, the path 5 
of the spreading clamp grippers 48 can overlie the 
transfer clamp grippers 66 to pick up corner portions of 
the sheet extending above the transfer clamp grippers 
66. 

[0014] Other types of moving mechanisms can be 
provided for picking up the corner portions of the sheet 
and moving the sheet in a desired manner. For exam- 
ple, a pair of spreading clamps can be configured to 
transfer the sheet closer to the conveyor as well as 
spread the sheet. In particular, the spreading clamps 
can include rotatable grippers which pick up the corner 
portions of the sheet at a pickup station, rotate to trans- 
fer the sheet closer to the feed conveyor 20, and move 
laterally apart to spread the sheet. 
[0015] The transfer apparatus 67 includes a pair of 
spaced apart delivery conveyor belts 68 which extend 
parallel to the belts 22 of the feed conveyor 20. The 
delivery belts 68 are endless, flexible members which 
wrap around a front roller 70 and a rear roller 72. The 
front roller 70 is positioned at a forward loading station 
and the rear roller 72 positioned at a pickup station 
closer to the feed conveyor 20. The front and rear rollers 
70, 72 are interconnected by a horizontal support mem- 
ber 71 which is mounted on a pair of vertical beams 73. 
To provide a desired tension in the delivery belts 68, an 
adjustable spring 75 acts against a shaft of the front 
roller 70. Preferably, the front roller 70 is idle and the 
rear roller 72 is positively driven through a drive shaft 77 
and an endless V-belt 79 by a 1/2 HP (.374 KW) electric 
motor (not shown). The delivery belts 68 are driven in a 
direction such that the upper runs thereof move rear- 
wardly to transport a sheet of laundry from the loading 
station to the pickup station. To position the sheet for 
engagement with the transfer clamps 64, the delivery 
belts 68 are centered with respect to the feed conveyor 
20 and positioned above the horizontal plane of the 
transfer clamp gripper members 66. In addition, the 
overall width of the delivery belts 68 is less than the 
width of the sheet to allow side portions of the sheet to 
drape over the outermost edges of the belts 68. Prefer- 
ably, the width of each delivery belt 68 is about three 
inches (7 cm), and the overall width of the delivery belts 
68 is 3-18 inches (7-46 cm). As will be discussed in 
more detail below, the side portions of the sheet are 
subsequently manipulated to locate the trailing corner 
portions for engagement with the transfer clamps 64. As 
a result, an operator can easily and quickly load a sheet 
by merely placing a center portion of the sheet on the 
delivery belts 68. 

[0016] To facilitate placement of the sheet on the 
delivery belts 68, a curved spreader bar 81 extends for- 
wardly beyond the front roller 70 of the delivery belts 68. 
The spreader bar 81 is preferably U-shaped to fan out 



the sheets so that a center portion is directed onto the 
delivery belts 68 and the side portions drape over the 
delivery belts 68 as the sheet progresses. 
[001 7] In order to grip the sheet and transfer it to the 
pickup station, a pair of spaced apart gripper conveyor 
belts 74 are disposed directly above the delivery con- 
veyor belts 68. The gripper belts 74 are flexible, endless 
members which extend around idle front and rear rollers 
76 and 78. A tensioning roller 83 is also positioned 
between the front and rear rollers 76, 78 to produce a 
desired tension in the lower run of the gripper belts 74. 
The rear roller 78 and tensioning roller 83 are rotatably 
mounted on a pair of support members 80 extending 
forwardly from the guide bar 40. Preferably, the front 
and rear rollers 76, 78 of the gripper belts 74 are posi- 
tioned rearwardly of the corresponding front and rear 
rollers 70, 72 of the delivery belts 68. This allows an 
operator to place a generous portion of the sheet on a 
front portion of the delivery belts 68 to insure that the 
sheet will not drop to the floor due to the weight of the 
sheet. 

[0018] To press the gripper belts 74 downwardly 
against the delivery belts 68 in a free-floating manner, a 
pair of spring biased pivot rods 85 interconnect the front 
and rear rollers 76 and 78. The rods 85 pivot about the 
shaft of the rear roller 78 which is rotatably attached to 
the support members 80. Thus, the gripper belts 74 
cooperate with the delivery belts 68 to grip a center por- 
tion of a sheet of laundry and move the sheet by fac- 
tional engagement toward the feed conveyor 20. To 
prevent a sheet from being transported when a previous 
sheet has not yet reached a desired location, a push 
member (not shown) is provided. The push member 
acts against the pivot rods 85 to force the gripper belts 
74 out of engagement with the delivery belts 68. When 
the gripper belts 74 are pivoted upwardly, a sheet which 
is placed on the front portion of the delivery belts 68 will 
not move because there is not enough friction to carry 
the sheet. 

[0019] To actuate the push member, a photosensor 
89 is disposed above the gripper belts 74 and rear- 
wardly of the front roller 76 (FIGS. 3 and 4). Preferably, 
the photosensors described herein are made by Micro- 
switch and sold as P/N FE7B-DB6-M. The photosensor 
89 can be mounted on an upper portion of the frame 1 2 
extending over the desired location (not shown). When 
a trailing edge of a previous sheet passes the photosen- 
sor 89, a signal is sent to actuate the push member 
which pivots the rods 85 and gripper belts 74 upward a 
short distance and out of engagement with the delivery 
belts 68. As noted above, this prevents a new sheet 
from being transported before the previous sheet has 
reached a desired location. When a material ready sig- 
nal is received indicating that the previous sheet has 
been grabbed by the gripper members 66 and retracted 
to the spreading position, the push member is retracted 
to allow the gripper belts 74 to freely float against the 
delivery belts 68. The delivery belts 68 and gripper belts 
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74 then cooperate to move the new sheet toward the 
* pickup station. In addition, the photosensor 89 prevents 
jamming of the sheet if a new sheet is placed on top of 
a previous sheet. In that event, the trailing edge of the 
previous sheet will not be detected by the photosensor 
89, and the first sheet will fall to the floor because there 
is nothing to trigger the clamping of the first sheet as 
described below. 

[0020] It is contemplated that other transfer mecha- 
nisms having different constructions can be utilized 
within the scope of the invention. For example, a single 
conveyor belt and gripper belt can be utilized, and the 
belts can angle upwardly from the loading station. More- 
over, a movable clamp can be provided to grip a central 
portion of the sheet from an operator. The movable 
clamp could be adapted to drape the sheet over a sta- 
tionary guide member until the trailing corner portions of 
the sheet are located for a moving mechanism. 
[0021] As the sheet advances on the delivery belts 
68, the draped side portions rise and pass over a pair of 
positioning members 82. Preferably, the positioning 
members 82 are configured as rollers disposed adja- 
cent opposing ends of the rear roller 72. The positioning 
rollers 82 are positively driven by the drive shaft 77 and 
have respective clutch and brake units 87 operabty 
engaged thereto. The side portions of the sheet are 
directed toward the positioning members 82 by a pair of 
substantially vertical guide plates 84 which converge 
inwardly toward terminal ends of the positioning mem- 
bers 82. In addition, a lower guide plate 86 is disposed 
underneath the delivery belts 68 to direct the side por- 
tions of the sheet toward the positioning members 82 
(FIGS. 1 and 4). Preferably, the lower guide plate 86 is 
made of a transparent material. The lower guide plate 
86 includes a central portion 88 which faces the oncom- 
ing sheet. The central portion 88 angles upwardly and 
rearwardly from the floor toward a center section of the 
front cross-member 18 which supports the rear roller 
72. The lower guide plate 86 also includes lateral por- 
tions 90 which angle forwardly and outwardly from the 
central portion 88 to catch and direct the side portions 
of the sheet. 

[0022] Other positioning members can be used to 
locate the trailing corner portions of the sheet. For 
example, the positioning members can be configured as 
end portions of the rear roller 72 which extend beyond 
the outermost edges of the delivery belts 68. The posi- 
tioning members could also be configured as fixed cyl- 
inders or curved plates to allow the side portions of the 
sheet to pass thereover. Moreover, other guide mem- 
bers can be provided to direct the side portions of the 
sheet toward the positioning members. For example, 
the positioning members could have end plates extend- 
ing radially outward therefrom. 

[0023] As the side portions of the sheet pass over 
the positioning members 82, they are held down by a 
pair of idle nip rollers 92. The nip rollers 92 are rotatably 
attached to the support members 80 and are passively 



driven by the positioning members 82. Preferably, the 
support members 80 are relatively thin to allow deflec- 
tion which compensates for the variable thickness of the 
sheet as it passes between the nip rollers 92 and the 

5 positioning members 82. As the sheet progresses, the 
leading edge falls toward the floor until the entire sheet 
disengages the delivery belts 68 and only the trailing 
corner portions remain between the nip rollers 92 and 
the positioning members 82. It will be appreciated that a 

,o central portion of the trailing edge advances at a faster 
rate than the trailing corner portions of the sheet 
because the central portion is carried directly by the 
delivery belts 68. Preferably, a support plate 94 is dis- 
posed underneath the rear roller 72 to support the sheet 

75 as it falls from the delivery belts 68 (FIGS. 1 and 4). As 
with the guide plate 86, the support plate 94 is prefera- 
bly made of a transparent material to allow an operator 
to view the processing of the sheet. 
[0024] Once the sheet has reached the pickup posi- 

20 tion and the trailing corner portions are located between 
the nip rollers 92 and the positioning members 82, the 
clutch and brake unit 87 disengages the positioning 
members 82 from the drive shaft 77 and stops rotation 
of the positioning members 82. At the same time, a pair 

25 of retractable shoes 98 are forced against respective 
ones of the nip rollers 92 by a pneumatic cylinder 100 
(FIG. 4) to prevent rotation of the nip rollers 92. Thus, 
the trailing corner portions of the sheet are held in posi- 
tion between the positioning members 82 and nip rollers 

30 92 for pickup by the transfer clamps 64. Preferably, the 
nip rollers 92 and the shoes 98 are rotatably attached to 
the pivotal support members 80 so that the nip rollers 
92 are in free-floating engagement with the positioning 
members 82. To facilitate gripping of the trailing corner 

35 portions of the sheet, the positioning members 82 are 
preferably wrapped with a high-friction material such as 
polyurethane. 

[0025] Other types of holding devices can be pro- 
vided for holding the trailing corner portions of the sheet 

40 in the desired location. For example, the nip rollers 92 
can be positively driven at the same speed as the posi- 
tioning members 82. A second clutch and brake unit can 
also be provided to disengage the nip rollers 92 from 
their respective drive shafts and stop rotation thereof. 

45 Moreover, the transfer apparatus 67 as a whole can be 
mounted on a separate frame to allow retrofitting to 
existing spreader-feeder machines. 
[0026] An alternative embodiment of the transfer 
apparatus 67 is illustrated in Figure 6. Since the embod- 

50 iment in Figure 6 has portions similar to the previously 
described embodiment, similar parts are represented 
by the same, corresponding reference numerals. The 
transfer apparatus 67 includes a single delivery con- 
veyor belt 102 which extends in the same general direc- 

55 tion as the belts 22 of the feed conveyor 20. The delivery 
belt 102 is an endless, flexible member which wraps 
around a front roller 104 at the loading station and a rear 
roller 106 at the pickup station. The front roller 104 is 
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positioned below the rear roller 106 so that the delivery 
belt 1 02 angles upwardly from the loading station to the 
pickup station. Preferably, the front roller 104 is idle and 
the rear roller 106 is mounted on a drive shaft 108 which 
is positively driven through an endless V-belt 1 09 by a 
1/2 HP (.374 KW) electric motor 110 with an inverter 
unit. 

[0027] To position the sheet for engagement with 
the transfer clamps 64, the delivery belt 102 is centered 
with respect to the feed conveyor 20, and the rear roller 
106 is positioned above the path of travel of the transfer 
clamp gripper members 66. In addition, the width of the 
delivery belt 102 is preferably about three inches (7 cm) 
wide, which is less than the width of typical laundry arti- 
cles processed by spreader-feeder machines. Thus, the 
relatively narrow width of the delivery belt 102 allows 
side portions of the sheet to drape over the delivery belt 
102 for subsequently locating the trailing corner por- 
tions of the sheet. A curved spreader bar 107 is also 
provided to fan out the sheets when initially placed on 
the delivery belt 102. Preferably, the spreader bar 107 is 
about seven inches (18 cm) wide and about 36-42 
inches (91-107 cm) high. In addition, a telescoping sup- 
port leg 1 1 1 interconnects the delivery belt 102 and the 
frame 12 to allow adjustment of the height and angle of 
the delivery belt. 

[0028] To grip the sheet and transfer it toward the 
feed conveyor 20, a gripper conveyor belt 1 1 3 overlies 
the delivery conveyor belt 102. The gripper belt 1 13 is a 
flexible, endless member which extends around a front 
roller 112 and a rear roller 114. The front roller 112 is 
positioned below the rear roller 1 14 so that the gripper 
belt 1 13 angles upwardly at the same angle as the deliv- 
ery belt 102. Preferably, the front and rear rollers 112, 
114 of the gripper belt 113 are offset from the corre- 
sponding front and rear rollers 104, 106 of the delivery 
belt 102. The front roller 112 is idle and the rear roller 
1 14 is mounted on a transverse shaft 1 1 6 which is rotat- 
ably connected to a pair of pivot arms 118. The pivot 
arms 118 are pivotaliy connected to a pair of support 
plates 120 which extend upwardly from the front cross- 
member 18 of the frame 12. In addition, the shaft 116 is 
positively driven in the opposite direction of the shaft 
1 08 through the V-belt 1 09. Thus, the gripper belt 1 1 3 is 
driven at the same speed as the delivery belt 1 02 and 
cooperates therewith to grip a center portion of a sheet 
of laundry and move the sheet toward the feed conveyor 
20. In addition, the V-belt 109 and pivot arms 1 18 act to 
hold the gripper belt 1 1 3 downwardly against the deliv- 
ery belt 102. The combination of a relatively low front 
roller 104 at the loading station, the angle of the delivery 
belt 1 02, the offset orientation of the gripper belt 1 1 3 rel- 
ative to the delivery belt 102, and the spreader bar 107 
facilitates the ease and speed with which an operator 
can load a sheet of laundry onto the delivery belt 1 02. 
[0029] As the sheet advances on the delivery belt 
102, the draped side portions rise and pass over a pair 
of positioning rollers 122. The positioning rollers 122 are 



attached to the drive shaft 108 adjacent the ends of rear 
roller 106 of the delivery belt 102. In addition, each posi- 
tioning roller 122 has an associated clutch and brake 
unit 124 operably attached thereto. As the side portions 

5 of the sheet pass over the positioning rollers 122, they 
are held down by a pair of idle nip rollers 126. The nip 
rollers 126 are mounted on a transverse rod 128 and 
are actively driven through the V-belt 1 09 by the motor 
1 1 0. The rod 1 28 is rotatably attached to a pair of arms 

10 130 which are pivotaliy attached to the support plates 
120. To force the nip rollers 126 against the respective 
positioning rollers 122, a spring 132 is attached to pivot 
arm 130 and the front cross-member 18. In addition, 
each nip roller 1 26 has an associated clutch and brake 

is unit 134 operably attached thereto. When the trailing 
corner portions of the sheet are between the positioning 
rollers 122 and the nip rollers 126, the clutch and brake 
units 124 and 134 disengage and stop rotation of their 
respective rollers 122 and 126. The trailing corner por- 

20 tions of the sheet are therefore held between the posi- 
tioning rollers 122 and the nip rollers 126 until the 
transfer clamps 64 pickup the corner portions. 
[0030] It is contemplated that multiple transfer 
mechanisms 67 can be used to feed sheets to a plurality 

25 of corresponding spreading stations. For example, a 
pair of transfer mechanisms 67 could be used to trans- 
fer sheets of laundry to a pair of moving mechanisms 56 
and two sets of corresponding spreading clamps 36 and 
38. 

30 [0031] Figures 9-13 illustrate the operation of the 
present invention. Figure 9 shows a sheet S placed on 
the delivery belts 68 such that side portions 138 of the 
sheet drape over the outermost edges 1 40 of the deliv- 
ery belts 68. The delivery belts 68 and the gripper belts 

35 74 cooperate to grip the sheet S and carry it rearwardly 
toward the feed conveyor 20. 

[0032] As the sheet S progresses further, the side 
portions 138 rise and pass between the positioning 
members 82 and the nip rollers 92 as shown in Figure 
40 10. 

[0033] As shown in Figure 1 1 , the leading edge 1 36 
falls toward the floor until the entire sheet S disengages 
the delivery belts 68 and only the trailing corner portions 
remain between the positioning members 82 and the 

45 nip rollers 92. To detect when the sheet S is properly 
positioned for pickup by the transfer clamps 64, a pair of 
photosensors 146 (FIGS. 2 and 4) are disposed adja- 
cent a lower front portion of the positioning members 82 
(see FIG. 4). When the trailing corner portions leave 

so engagement with the respective photosensors 146, sig- 
nals are sent to actuate the associated clutch and brake 
units 87. The clutch and brake units 87 then disengage 
their respective positioning members 82 from the drive 
shaft 77 to stop rotation of the positioning members 82. 

55 At the same time, the respective pneumatic cylinders 
100 are actuated to force the shoes 98 against the nip 
rollers 92 to stop rotation of the nip rollers 92 and 
thereby clamp the trailing corner portions 138 of the 
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sheet S against the nip rollers 92 in position for pickup 
by the transfer clamps 64. The clutch and brake units 87 
and the cylinders 100 are independently actuated to 
clamp the corner portions. Thus, if the sheet S is laid 
crookedly on the delivery belts 68 or completely off- 
center, one corner portion can be clamped and held at 
the pickup station until the other corner portion catches 
up and is subsequently clamped. 
[0034] When both trailing corner portions of the 
sheet S disengage the photosensors 146 and are prop- 
erly held at the pickup station, a signal is sent to actuate 
the pneumatic cylinder 58. The transfer clamps 64 are 
moved forward ly from the retracted spreading position 
to the pickup station. The grippers 66 are closed to 
clamp the corner portions. At the same time, the 
spreading mechanism 28 is actuated to begin moving 
the spreading clamps 36 and 38 toward each other. 
[0035] As shown in Figure 12, the transfer clamps 
64 are then retracted to the spreading position for 
pickup by the spreading clamps 36 and 38. The spread- 
ing clamps 36 and 38 reach the spreading position 
shortly after the transfer clamps 64, where the spread- 
ing clamp grippers 48 receive the corner portions of the 
sheet S underneath the transfer clamp grippers 66. 
Preferably, proximity sensors (not shown) are posi- 
tioned to detect when the respective spreading clamps 
36 and 38 reach the spreading position in Figure 12. 
The proximity sensors are preferably made by Electro- 
matic and sold as P/N ACF10NP0. When the spreading 
clamps 36 and 38 reach the proximity sensors, the 
spreading clamp grippers 48 are closed to clamp the 
corner portions of the sheet S. The transfer grippers 48 
are then opened to release the sheet S, and the clamps 
36 and 38 are moved apart to spread the sheet S as 
shown in Figure 1 3. When the sheet S is spread by the 
clamps 36 and 38, a lower portion of the sheet is 
gripped by the lower spreader belts 52 and 54 to assist 
the spreading operation. Figure 13 also shows a second 
sheet S2 being placed on the delivery belts 68. 
[0036] The operation of the embodiment shown in 
Figures 6-9 is essentially the same as the above 
described embodiment. Rather than using the passively 
rotatable hold-down roller 92 and the pneumatically 
actuated shoe 98, the clutch and brake units 134 are 
independently actuated to stop rotation of the respec- 
tive nip rollers 126. In addition, the clutch and brake 
units 1 24 are independently actuated to stop rotation of 
the respective positioning rollers 122. Thus, when the 
trailing corner portions 136 of the sheet S disengage the 
photosensors 146, a signal is sent to the clutch and 
brake units 126 and 134 to disengage their respective 
drive shafts 1 08 and 1 28. The rotation of rollers 1 22 and 
126 is then halted to thereby clamp the trailing corner 
portions 138 of the sheet therebetween. 
[0037] Although the present invention has been 
described with reference to preferred embodiments, 
those skilled in the art will recognize that changes may 
be made in form and detail without departing from the 



spirit and scope of the invention. As such, it is intended 
that the foregoing detailed description be regarded as 
illustrative rather than limiting and that it is the 
appended claims, including all equivalents thereof, 
5 which are intended to define the scope of the invention. 

Claims 

1. A feeder for transferring a flatwork article having a 
10 leading edge and a trailing edge opposite the lead- 
ing edge, the feeder being of the type including a 
loading station, the feeder comprising: 

a transfer mechanism (67) adapted to grip a 
15 leading edge portion of the article between 

leading corner portions thereof and to move 
the article from the loading station to a pickup 
station; and 

a positioning device (82) adapted to guide a 
20 trailing edge portion of the article into position 

for engagement with a moving mechanism (56) 
at the pickup station; 

the moving mechanism (56) being adapted to 
engage the trailing edge portion of the article at 
25 the pickup station and move the article away 

from the pickup station. 

2. The feeder of claim 1 further comprising a holding 
device adapted to hold the trailing edge portion of 

30 the article at the pickup station for engagement with 
the moving mechanism (56). 

3. The feeder of claims 1 or 2 wherein the transfer 
mechanism (67) comprises a conveyor belt (68) 

35 extending between the loading station and the 
pickup station; 

the conveyor belt (68) having a width less than 
the width of the article to allow side portions of 
40 the article to drape over the conveyor belt (68); 

and 

the conveyor belt (68) being adapted to grip the 
article by frictional engagement when the arti- 
cle is placed thereon and to move the article 
45 from the loading station to the pickup station. 

4. The feeder of claims 1 , 2 or 3 wherein the moving 
mechanism (56) comprises a first mechanism (64) 
adapted to engage the article at the pickup station 

so and move the article to a spreading station and a 
second mechanism (36 and 38) adapted to take the 
article from the first mechanism (64) at the spread- 
ing station and spread the article for placement 
onto a feed conveyor (20). 

55 

5. The feeder of claim 2 wherein the positioning 
device (82) comprises a pair of positioning rollers 
(82) located adjacent opposite sides of the transfer 
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mechanism (67) at a rear end of the transfer mech- 
% anism (67) such that overhanging side portions of 
the article rise and pass over said positioning roll- 
ers (82); and 

the holding device comprises a pair of holding 
devices (92) adapted to hold trailing corner por- 
tions of the article against the pair of position- 
ing rollers (82) when the article reaches the 
pickup station and to hold said trailing corner 
portions for engagement with the moving 
mechanism (56). 

6. The feeder of claims 1 , 2, 3, 4 or 5 further compris- 
ing spaced-apart guide plates (84) positioned adja- 
cent or forwardly of the positioning device (82) and 
converging toward the positioning device (82) to 
direct the article toward the positioning device (82). 

7. The feeder of claim 5 wherein the pair of holding 
devices comprises a pair of holding rollers (92) 
cooperating with respective ones of the positioning 
rollers (82) to form a first and second set of cooper- 
ating rollers and the first set of cooperating rollers is 
adapted to stop rotating independently of the sec- 
ond set of cooperating rollers. 

8. The feeder of claim 5 wherein the positioning 
device comprises a pair of clutch and brake units 
(87) operably engaging respective ones of said 
positioning rollers (82), said clutch and brake units 
(87) adapted to independently stop rotation of their 
associated positioning rollers (82) when respective 
trailing corner portions of the article reach the posi- 
tioning rollers (82). 

9. The feeder of claims 1 , 2, 3, 4, 5, 6, 7, or 8 wherein 
the transfer mechanism (67) comprises a first con- 
veyor belt (68) extending between the loading sta- 
tion and the pickup station and a second conveyor 
belt (74) positioned above the first conveyor belt 
(68) for cooperatively gripping and moving the arti- 
cle from the loading station to the pickup station. 

10. A method of transferring an article of laundry from a 
loading station to a pickup station where the article 
is engageable by a moving mechanism, the method 
comprising: 

placing a central leading edge portion of the 
article on a transfer mechanism at the loading 
station; 

moving the article from the loading station to 
the pickup station; 

directing trailing corner portions of the article 
into position for engagement with the moving 
mechanism at the pickup station; and 
holding the trailing corner portions of the article 



at the pickup station for engagement with the 
moving mechanism. 

Patentanspruche 

5 

1. Zufuhrvorrichtung zum Uberfuhren eines Mangel- 
waschestucks mit einer Vorderkante und einer Hin- 
terkante gegenuber der Vorderkante, wobei die 
Zufuhrvorrichtung von dem Typ ist, der eine Ein- 
w fuhrstation enthalt, und die Zufuhrvorrichtung 
umfaBt: 

einen Oberfuhrungsmechanismus (67), der 
einen Vorderkantenabschnitt des Wasche- 
15 stucks zwischen vorderen Eckenabschnitten 

desselben ergreift und den Artikel von der Ein- 
fuhrstation zu einer Aufnahmestation bewegt; 
und 

20 eine Positioniervorrichtung (82), die einen Hin- 

terkantenabschnitt des Waschestucks in eine 
Position zum Eingnff mit einem Bewegungsme- 
chanismus (56) in der Aufnahmestation fiihrt; 
wobei der Bewegungsmechanismus (56) mit 

25 dem Hinterkantenabschnitt des Waschestucks 

in der Aufnahmestation in Eingriff kommt und 
das Waschestuck von der Aufnahmestation 
wegbewegt. 

30 2. Zufuhrvorrichtung nach Anspruch 1 , die des weite- 
ren eine Haltevorrichtung umfaBt, die den Hinter- 
kantenabschnitt des Waschestucks in der 
Aufnahmestation zum Eingriff mit dem Bewegungs- 
mechanismus (56) halt. 

35 

3. Zufuhrvorrichtung nach Anspruch 1 Oder 2, wobei 
der Oberfuhrungsmechanismus (67) ein Forder- 
band (68) umfaGt, das sich zwischen der Einfuhr- 
station und der Aufnahmestation erstreckt; 

40 

das Forderband (68) eine Breite hat, die gerin- 
ger ist als die Breite des Waschestucks, so daft 
seitliche Abschnitte des Waschestucks uber 
das Forderband (68) hinaushangen konnen; 
45 und 

das Forderband (68) das Waschestuck durch 
Reibungseingriff ergreift, wenn das Wasche- 
stuck darauf gelegt wird, und das Waschestuck 
so von der Einfiihrstation zu der Aufnahmestation 

bewegen kann. 

4. Zufuhrvorrichtung nach Anspruch 1, 2 oder 3, 
wobei der Bewegungsmechanismus (56) einen 

55 ersten Mechanismus (64) umfaBt, der mit dem 
Waschestuck in der Aufnahmestation in Eingriff 
kommt und das Waschestuck zu einer Ausbreitsta- 
tion bewegt, und einen zweiten Mechanismus (36 
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und 38), der das Waschestuck von dem ersten 
Mechanismus (64) in der Ausbreitstation uber- 
nimmt und das Waschestuck ausbreitet, urn es auf 
eine ZufOhr-Fordereinrichtung (20) aufzulegen. 

5 

5. Zufuhrvorrichtung nach Anspruch 1, wobei die 
Position iervorrichtung (82) ein Paar Positionierrol- 
len (82) umfaGt, die an einander gegenuberlie- 
gende Seiten des Oberfuhrungsmechanismus (67) 

an einem hinteren Ende des Oberfuhrungsmecha- w 
nismus (67) angrenzend angeordnet sind, so daG 
uberhangende seitliche Abschnitte des Wasche- 
stucks angehoben werden und uber die Positionier- 
rollen (82) laufen; und 

15 

die Haltevorrichtung ein Paar Haltevorrichtun- 
gen (92) umfa3t, die hintere Eckenabschnitte 
des Waschestucks an das Paar Positionierrol- 
len (82) halten, wenn das Waschestuck die 
Aufnahmestation erreicht, und die die hinteren 20 
Eckenabschnitte zum Eingriff mit dem Bewe- 
gungsmechanismus (56) haiten. 

6. Zufuhrvorrichtung nach Anspruch 1 , 2, 3, 4 Oder 5, 

die des weiteren voneinander beabstandete Fun- 25 
rungsplatten (84) umfaGt, die an die Positioniervor- 
richtung (82) angrenzend Oder vor ihr angeordnet 
sind und in Richtung der Positioniervorrichtung (82) 
aufeinander zulaufen, um das Waschestuck auf die 
Positioniervorrichtung (82) zuzuteiten. 30 



zu bewegen. 

10. Verfahren zum Oberfuhren eines Waschestucks 
von einer Einfuhrstation zu einer Aufnahmestation, 
in der das Waschestuck mit einem Bewegungsme- 
chanismus in Eingriff gebracht werden kann, wobei 
das Verfahren umfaGt: 

Auflegen eines mittleren Vorderkantenab- 
schnitts des Waschestucks auf einen Oberfuh- 
rungsmechanismus in der Einfuhrstation; 

Bewegen des Waschestucks von der Einfuhr- 
station zu der Aufnahmestation; 

Fuhren hinterer Eckenabschnitte des Wasche- 
stucks an eine Position zum Eingriff mit dem 
Bewegungsmechanismus in der Aufnahmesta- 
tion; und 

Halten der hinteren Eckenabschnitte des 
Gegenstandes in der Aufnahmestation zum 
Eingriff mit dem Bewegungsmechanismus. 

Revendications 

1. Distributeur pour transferer un article plat ayant un 
bord avant et un bord arriere oppose au bord avant, 
le distributeur etant du type comprenant un poste 
de chargement, le distributeur comportant : 



7. Zufuhrvorrichtung nach Anspruch 5, wobei das 
Paar Haltevorrichtungen ein Paar Halterollen (92) 
umfaGt, die mit entsprechenden der Positionierrol- 
len (82) zusammenwirken und eine erste und eine 
zweite Gruppe zusammenwirkender Rollen bitden, 
wobei die erste Gruppe zusammenwirkender Rol- 
len unabhangig von der zweiten Gruppe zusam- 
menwirkender Rollen aufhort sich zu drehen. 

8. Zufuhrvorrichtung nach Anspruch 5, wobei die 
Positioniervorrichtung ein Paar Kupplungs-und- 
Brems-Einheiten (87) umfaGt, die funktioneil mit 
entsprechenden der Positionierrollen (82) in Eingriff 
kommen, wobei die Kupplungs-und-Brems-Einhei- 
ten (87) unabhangig die Drehung ihrer zugehorigen 
Positionierrollen (82) unterbrechen, wenn die ent- 
sprechenden hinteren Eckenabschnitte des 
Waschestucks die Positionierrollen (82) erreichen. 

9. Zufuhrvorrichtung nach Anspruch 1,2,3, 4, 5, 6, 7 
oder 8, wobei der Oberfuhrungsmechanismus (60) 
ein erstes Forderband (68) umfaGt, das sich zwi- 
schen der Einfuhrstation und der Aufnahmestation 
erstreckt, sowie ein zweites Forderband, das uber 
dem ersten Forderband (68) angeordnet ist, um 
das Waschestuck zusammenwirkend zu ergreifen 
und von der Einfuhrstation zu der Aufnahmestation 



un mecanisme de transfert (67) concu pour 
prendre une partie du bord avant de Particle 
entre des parties d'angle avant de celui-ci et 

35 pour deplacer I'articie depuis le poste de char- 

gement jusqu'a un poste de ramassage ; et 
un dispositif de positionnement (82) concu 
pour guider une partie du bord arriere de I'arti- 
cie jusque dans une position pour entrer en 

40 contact avec un mecanisme de deplacement 

(56) dans le poste de ramassage ; 
le mecanisme de deplacement (56) etant 
concu pour s'appliquer contre la partie du bord 
arriere de I'articie dans le poste de ramassage 

45 et eloigner I'articie du poste de ramassage. 

2. Distributeur selon la revendication 1 , comportant en 
outre un dispositif de maintien concu pour maintenir 
la partie du bord arriere de I'articie dans le poste de 

50 ramassage lors du contact avec le mecanisme de 
deplacement (56). 

3. Distributeur selon les revendications 1 ou 2, dans 
lequel le mecanisme de transfert (67) comporte 

55 une bande transporteuse (68) s'etendant entre le 
poste de chargement et le poste de ramassage ; 

la bande transporteuse (68) ayant une largeur 
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inferieure a la Jargeur de I'article pour permet- 
tre a des parties laterates de I'article de pendre 
de la bande transporteuse (68) ; et 
la bande transporteuse (68) etant concue pour 
prendre I'article par entree en contact de frotte- 5 
ment lorsque I'article est place sur elle et pour 
deplacer I'article du poste de chargement au 
poste de ramassage. 



embrayage et frein (87) en prise fonctionnelle avec 
certains, respectifs, desdits rouleaux de positionne- 
ment (82), lesdites unites a embrayage et frein (87) 
etant concues pour arreter independamment la 
rotation de leurs rouleaux associes (82) de posi- 
tionnement lorsque des parties d'angle arriere res- 
pectives de I'art de I'article atteignent les rouleaux 
(82) de positionnement. 



4. Distributeur selon les revendications 1 , 2 ou 3, dans w 
lequel le mecanisme de deplacement (56) com- 
porte un premier mecanisme (64) congu pour 
entrer en contact avec I'article dans le poste de 
ramassage et pour deplacer I'article vers un poste 
d'etalement, et un second mecanisme (36 et 38) 15 
congu pour prendre I'article du premier mecanisme 
(64) dans le poste d'etalement et etaler I'article 
pour le mettre en place sur un transporteur (20) 
d'alimentation. 

20 

5. Distributeur selon la revendication 2, dans lequel le 
dispositif de positionnement (82) comporte deux 
rouleaux de positionnement (82) situes a des cotes 
opposes adjacents du mecanisme de transfert (67) 

a une extremite arriere du mecanisme de transfert 25 
(67) de facon que des parties laterales en surplomb 
de I'article s'elevent et passent par-dessus lesdits 
rouleaux de positionnement (82) ; et 

le dispositif de maintien comprend deux dispo- 30 
sitifs de maintien (92) concus pour maintenir 
des parties d'angle arriere de I'article contre les 
deux rouleaux de positionnement (82) lorsque 
('article atteint le poste de ramassage et pour 
maintenir lesdites parties d'angle arriere en 35 
contact avec le mecanisme de deplacement 
(56). 



9. Distributeur selon les revendications 1, 2,3, 4, 5, 6, 
7 ou 8, dans lequel le mecanisme de transfert (67) 
comporte une premiere bande transporteuse (68) 
s'etendant entre le poste de chargement et le poste 
de ramassage et une seconde bande transpor- 
teuse (74) positionnee au-dessus de la premiere 
bande transporteuse (68) pour prendre et deplacer 
en cooperation I'article depuis le poste de charge- 
ment jusqu'au poste de ramassage. 

10. Procede de transfert d'un article de blanchisserie 
d'un poste de chargement a un poste de ramas- 
sage ou un mecanisme de deplacement peut 
s'appliquer contre I'article, le procede comprenant : 

la mise en place d'une partie centrale du bord 
avant de ('article sur un mecanisme de transfert 
dans le poste de chargement ; 
le deplacement de I'article du poste de charge- 
ment au poste de ramassage ; 
I'amenee de parties d'angle arriere de i'article 
jusque dans une position de contact avec le 
mecanisme de deplacement dans le poste de 
ramassage ; et 

le maintien des parties d'angle arriere de I'arti- 
cle dans le poste de ramassage pour un con- 
tact avec le mecanisme de deplacement. 



6. Distributeur selon les revendications 1 , 2, 3, 4 ou 5, 
comportant en outre des plaques de gutdage espa- 40 
cees (84) positionnees de fagon a etre a proximite 
immediate ou en avant du dispositif de positionne- 
ment (82) et convergeant vers le dispositif de posi- 
tionnement (82) pour diriger I'article vers te 
dispositif de positionnement (82). 45 



7. Distributeur selon la revendication 5, dans lequel 
les deux dispositifs de maintien comprennent deux 
rouleaux de maintien (92) cooperant avec certains, 
respectifs, des rouleaux de positionnement (82) so 
pour former des premier et second ensembles de 
rouleaux cooperants et le premier ensemble de 
rouleaux cooperants est congu pour s'arreter de 
tourner independamment du second ensemble de 
rouleaux cooperants. 55 



8. Distributeur selon la revendication 5, dans lequel le 
dispositif de positionnement comprend des unites a 
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